An understanding
of the transmission mechanisms of sensory impulses in the oral mucosa is greatly improved by a knowledge of the structural details of the receptor nerve endings and their surrounding components.
Previously, NIKAI et al. (1971) , HASHIM0T0 (1972) , SAXOD (1978) , and GARANT et al.
(1980) described the fine structure of the Merkel cells of the palatine mucosa. Encapsulated nerve endings in the oral mucosa have been described by MARTINEZ and PEKARTHY (1974) and by WATANABE and YAMADA (1979b) . However, the ultrastructure of free nerve endings in the subepithelial region of the oral mucosa is very complex and difficult to discern, and, to the best of our knowledge, no electron microscopic studies of the palatine mucosa in rats have been published. This paper will demonstrate nerve endings with a complicated, unusual architecture in the rat palatine mucosa.
MATERIALS AND METHODS
Palatine mucosae of Sprague Dawly rats were fixed by perfusion through the heart with modified Karnovsky fixative containing 2.5°o glutaraldehyde and 2~o paraformaldehyde in a 0.1 M phosphate buffer (pH=7.4).
The tissues were removed in toto, cut into small pieces and immersed in the same fixative for 3-4 hrs at room temperature, then postfixed in 1 % osmium tetroxide in 0.1 M phosphate buffer (pH = 7.4) at 4° C for 2 hrs.
The tissues were stained en bloc with 5 °o aqueous uranyl acetate solution for 1.5 hrs, then dehydrated in a series of ethanol and embedded in Spurr's epoxy resin . Sections 1 pm thick were stained with toluidine blue for light microscopy. For electron microscopy, small selected areas were sectioned with glass knives and stained with 4% uranyl acetate and 0.40 lead citrate. These sections were examined in a Hitachi HU-12A electron microscope.
OBSERVATIONS
The receptor nerve fibers are myelinated and approach the epithelium of the palatine mucosa from deeper connective tissue layers.
They eventually lose their myelin sheaths, as shown by an arrow in Figure 1 . Thereafter, the axons divide into several branches, each enveloped by a thin cytoplasmic Schwann cell sheet. These branches take tortuous courses and show bulbous swellings, forming a complicated plexus in the subepithelial space. The bulbous terminal portions are located close to the basal surface of the oral epithelium.
A small cushion of collagenous fibrils intervenes between them (Fig. 2, 3 ).
An exceptionally thick, finely reticular basal lamina covers most of the surfaces of the Schwann cells. In low power electron micrographs, this basal lamina appears as a homogenous layer, but at higher magnifications, it seems to be composed of a fine reticular network of fibrous components.
A number of small collagenous fibrils are inserted into this layer, extending from the connective tissue space and intermingling with the network (Fig. 4, 5) . In some areas facing the basal surface of the epithelium, the Schwann cell covering of terminal branches as well as the basal lamina becomes thin; in fact, these coverings are sometimes lacking, at which sites irregular microvillous projections of the axon terminal extend through the gaps (Fig. 4-6) .
The terminal branches of the receptor nerve fibers contain numerous thread-like mitochondria.
In addition, they contain microtubules, neurofilaments, myelin figures and vesicles of various sizes (Fig. 2, 3, 6 ). These vesicles, especially those measuring about 50 nm in diameter, are usually concentrated beneath the plasma membrane where the Schwann cell covering and basal lamina are rather thin (Fig. 4-6) . Some of the vesicles are larger, measuring about 80 nm in diameter.
These contain a core material of moderate density (Fig. 4, 7) .
Within the cytoplasm of the Schwann cell covering, a moderate number of 10 nm filaments and microtubules are distributed apparently at random. It also contains a few mitochondria and lysosomes. The Schwann cell also shows a larger number of caveolae along its surface than do the nerve terminals (Fig. 4, 6 ). Several small desmosome-type junctions are found between the axons and the Schwann cell coverings, as shown in Figure 7 .
DISCUSSION
The ultrastructure of intraepithelial nerve endings of Merkel cells in the palatine mucous membrane has been described by NIKAI et al. (1971 ), HASHIMOT0 (1972 ), SAxoD (1978 , GARANT et al. (1980) and WATANABE and YAMADA (1979a) . However, the subepithelial nerve endings which are the subject of the present study are quite different in shape and size from any previously reported structure.
In spite of the varied architecture of the end organs, the terminal axons described here are surprisingly similar in their cytoplasmic components to those reported by ARMSTRONG and QUILLIAN (1961 ), MUNGER (1965 ), and SUZUKI and KUROSUMI (1972 in the snout of the mole; MACDONALD and SCHMITT (1979) in the human mucocutaneous end organs; and by IDE (1977) Although this type of nerve ending is rather scarce in the palatine mucous membrane, we suggest that they may participate in a certain kind of sensory function in the oral mucosa. The Schwann cell presents microtubules, filaments, cored vesicles and numerous caveolae (small arrows). B basal lamina. x 64,800
